The method of solution of the problem of polyunsaturated fatty acids (PUFA) lack in milk products is offered in the work. It is offered to create the milk-containing products (sour cream product) with adjusted fatty acid composition. The possibility of replacement of the mass part of milk fat (50 %) by the blend of natural vegetable oils was studied. For the solution of this problem the program within MatLab mathematical package was elaborated. The recommended fatty acids (FA) ratio [3] is selected as optimization parameter. The optimized blend was created using the elaborated program. The data, received by mathematical calculations, were experimentally proved using the method of gas-liquid chromatography [7] . On the based of the results, received at the studies, it can be stated, that 50 % replacement of mass part of fat (m.p.f.) in milk products (sour cream product) by elaborated blend, allows partially adjust its FA composition.
Introduction
The modern food products must fill organism with all essential nutriments that can come with food only [1] .
According to the formula of balanced nutrition [2] , the day need of adult person in vegetable oil is 20…30 g/day, at the same time the PUFA percent of the general FA quantity is 12…30 %.
Materials and Methods
Vegetable oils were selected for the addition to the sour cream, based on organoleptic parameters, compatibility with milk base and between each other. The grounding of blend composition of the vegetable oils was carried out based on the modern notion about the role of fats and their components in human nutrition and rational ratio of the separate groups of fatty acids. The important factors at the choice of vegetable oils for blend are their technological properties, price policy and territorial prevalence. Taking into account all named requirements, the authors have chosen three natural vegetable oils: corn, rape and walnut ones (the two last are not refined and deodorized). The fatty acid composition of chosen and some other oils is presented in the Table 1 .
The corn oil is more accessible in its purpose direction and can serve as the source of PUFA, which overwhelming majority belongs to the group ω-6. According to its organoleptic parameters, corn oil has the bright yellow color and pleasant taste. The corn oil, chosen for the studies (producer: «Agrosilprom" Group, Ukraine, Dnipro region, v. Gorianivske; brand «Golden Kings of Ukraine») is not refined and not deodorized (so, the processing by acids is excluded). At the production of this oil the processing by alkali and extraction by chemical solvents was not applied, any chemical ingredients, taste additives, preservatives and coloring agents were not used. Due to that the molecules of such oil are kept in the native state.
The lack of fatty acids of ω-3 group can be compensated by adding rape oil (producer: "Kharkivnaturproduct" Ltd, Ukraine, city Kharkiv; brand "Oil traditions"; non-refined and non-deodorized) that also has the low cost price but is characterized with rather specific organolep-
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Food science and technology tic properties. Due to the high content of МUFA and PUFA, the use of this oil for creation of blend, optimized by its fatty acid composition, is rational because just the increase of percent of essential fatty acids in milk products composition is necessary. On the base of organoleptic assessment of the possibility of combination of walnut oil (producer: «Agrosilprom" Group, Ukraine, Dnipro region, v. Gorianivske; brand «Golden Kings of Ukraine») with other vegetable oils, it was concluded, that the addition of this oil allows give the pleasant nut smack and scent to the blend (even in small doses). These organoleptic characteristics are the weighty arguments for the inclusion of walnut oil in blend. It is connected with the fact that its pleasant taste and scent completely replace the specific organoleptic properties of rape oil.
It is also worth noting, that three chosen oils have not only the high content of deficit polyunsaturated fatty acids, according to preliminary studies of organoleptic parameters, they are combined with milk base and between each other that allows recommend them for blend and further use in milk products technology.
So, taking into account all aforesaid arguments, 3 natural vegetable oils have been chosen for the blend creation: corn, rape and walnut.
The technology of sour cream product has been chosen as the object of experimental studies. The improvement of its physical-chemical properties allows increase the food value of ready products, save the raw material resources and enrich it with the complex of irreplaceable nutrients: mono-and polyunsaturated fatty acids, vitamins and so on.
The subject: normalized cream (taking into account the further addition of vegetable oils blend) fermented by the pure sour-milk cultures (Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. diacetylactis, Lactococcus lactis subsp. cremoris та Streptococcus salivarius subsp. thermophilus), cow milk cream with mass part of fat 20 %, vegetable natural oils: corn, rape and also walnut.
The aim of our studies is еру elaboration of blend, based on the natural vegetable oils with optimized FA composition and its further use as the substitute of milk fat in technology of milk-containing products manufacturing.
On the base of the literary review, the mathematical calculations for creation of balanced blend using natural vegetable oils are recommended to be based [3] on ω-6:ω -3 ratio that must be from -6:1 to 10:1, at that the ratio of groups UFA:МUFA:PUFA must be maximally approximated to 1:1:1. Taking into account the fact that the set problem is aimed at the synchronous optimization of the several conflicting objective functions in the distinctly set determination area (correction of three main groups of fatty acids -UFA:МUFA:PUFA and essential fatty acids of ω-6:ω-3 groups in the composition of elaborated blend), the most rational solution of this problem is the construction of mathematical model with its further optimization within MatLab environment. The necessary variable of quantity of all chosen oils (corn, rape, walnut) and the constant of milk fat percent -50 % is calculated using MatLab environment.
In correspondence with aforesaid, let's give the formalized description of the problem of elaborating blend with optimized fatty acid composition, based on the chosen vegetable oils.
where i -the sequence number of fatty acid (line), j -sequence number of vegetable oil (column) in the table of experimental data, z ij -quantity of i fatty acid in j vegetable oil, n -general number of vegetable oils, m -general number of fatty acids in the table of experimental data. For the grouping (separation, selection) of the three main groups of fatty acids -UFA, МUFA, PUFA and essential fatty acids groups ω -6 and ω -3 in z matrix, let's form arrays (vectors) of indices for each group 
where α k -array of indices of k group of fatty acids, determined by the ratio (2). Let's note, that at the content level a kj is a number of fatty acids of k group in j vegetable oil.
As far as not all vegetable oils from the z matrix are used for the balanced blends creation, but only its certain subset, let's consider the one more vector of indices of selected vegetable oils for the balanced blend formation -β=(β 1 , β 2 ,…, β p ), where β i -index of selected vegetable oil (column number) in z matrix and p -general number of oils, selected for blend. Let's note, that β p (the last element of β vector) -is the number of milk oil in z matrix.
Let's form the vectors-columns that correspond to the selected set of oils for blend of A matrix
At the same time let's mark i oil share in general mixture ( g (x) g(x)
.
Let's note, that the function g k (x) (k=1.2, …, 1) describes the general number of fatty acids in the mixture that are related to the k group of fatty acids (k=1-UFA, k=2 -МUFA, k=3 -PUFA, k=4 -ω-6, k=5 -ω-3) at the set share vector of x oils in the mixture. Let's also note that the function g k (x) can be presented as
g (x) a x a x ... a x 0.5a a x 0.5a . 
where vector x has now the dimensionality p-2, and According to the problem setting, the ratio of the main groups of fatty acids UFA:МUFA:PUFA can be maximally approximated to 1:1:1, and the ratio of essential fatty acids ω -6: ω -3 must be from 6:1 to 10:1. It means that the aim of research can be described by the following criteria functions
where q=6, 7, 8, 9, 10. The synchronous minimization of functions (8) gives a possibility to receive blend with optimized fatty acid composition.
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Thus, let's come to the following problem of multi-criteria optimization -to determine the optimal vector 
where the set Ω is set by the ratio (9), and f(x) -vector criterion of optimality of the type
which components are determined by the formulas (8) .
The method of successive minimization of concessions was used for the solution of optimization problem (10) . According to it, the problem of multi-criteria optimization is reduced to the one of nonlinear programming where w i -the set weight multipliers that determine the importance degree of scalar criteria f i(x) , and γ -artificially introduced additional parameter of optimization (specific concession of criteria).
On the base of this method the program in the environment of mathematical package «Mat-Lab» was elaborated and used at calculating experiments. Several results of calculating experiments at q=6, 8, 10 are presented below in the Table 2 . Table 2 The results of optimal fatty acids composition at the acids ω -6 and ω -3 ratio Name of the separate fatty acids group SF:МUFA:PUFA ratio, % The received numerical data of optimized blend, based on the natural vegetable oils, were verified by the method of gas-liquid chromatography on chromatograph Hewlett Packard HP-6890 (Producer: Agilent Technologies Inc, Hewlett-Packard Inc, USA) Fig. 1 .
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The experimental samples were the sample "A" (sour cream product) with 50 % replacement of milk fat in the composition of sour-milk base by created blend and the sample "B" -standard (sour cream). The calculated blend with optimization of criteria of UFA: МUFA:PUFA, as 1.2:1.1:1 and ω-6:ω-3 as 6:1 was used for experiment. The general mass part of fat of the samples «А» and «В» is 20 %. The sour cream with mass part of the fat 20 % was used as a control. The experimental samples were used on the Fig. 2.   Fig. 1 . Gas-liquid chromatograph The detailed results of analysis of fatty acid composition of the studied sample of the product «А» by the method of gas-liquid chromatography are presented in the Table 3 .
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